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Abstract 
With large amounts of information available on the Internet, 
users are finding it more and more difficult to access that 
information.  Several tools are being designed to help users 
overcome the problem of ‘finding a needle in a haystack’.  
Subject gateways are one such tool designed for a specific user 
group with interests in a specific subject area.  Subject 
gateways are gaining popularity, as their design arises from 
the combined effort a subject specialist who gives his expert 
advice on subject details and an Information specialist who is 
best equipped with the knowledge of organizing of information 
for convenient retrieval.  This paper attempts at describing the 
methodology used during initial stages of building a subject 
gateway – determining the scope of the subject at hand by 
identifying terms to be included and analyzing these terms.  
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The various possible methods of organizing the terms to 
represent the entire subject as a cognitive map are also 
discussed.  The paper describes the various possibilities of 
applying the traditional techniques to the Web environment.  
 
1 Introduction 
It has become a common practice for a large number of people to go to the Internet as 
their first “resource” of information, even before they approach the library.  It is more of 
a matter of convenience that the user hopes to find information at the click of a mouse 
sitting right at his/her desk.  This does not mean the user is always satisfied at what he 
finds. What is also overlooked is the time and effort spent (even after several clicks of the 
mouse!) to actually find satisfactory information at the end of the search.   In fact, in 
reality, the user is forced to spend a lot of time and effort  “looking for” the right 
information by shifting through the tons of  ‘irrelevant’ information that the Net offloads 
on him.  Way back in 1969, explaining his fundamental law of Information Retrieval, 
Ziman said, “If you try to get hold of nearly every paper that there is in your chosen 
subject, you will be faced with a collection in which a high proportion of the material is 
obviously irrelevant”(3).   
 
This law is especially valid in the Internet environment.  Librarians have the skills and 
knowledge to organize and retrieve information, be it whichever form and they can come 
to the assistance of users during such times.   A large number of libraries are now 
undertaking the task of building Subject Gateways, which present users with Internet 
resources on a specific subject.  This is especially useful in the case of specialized 
libraries.   
 
The idea of subject gateways may be extended to the individual departments of an 
organization, thus allowing the users of a specific group to access “their specific 
information” from one comprehensive tool.   
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2 Subject gateways 
Subject Gateways are also called Information Gateways or Resource Gateways are online 
tools or services, which gives access to the best available Internet sources on a specific 
subject area. 
 
The emphasis here is on two factors: 
a) the best available resources: This means those resources that do not meet a 
specified set of criteria to be considered a “good” resource will be excluded. This 
aims at helping the user surf through only ‘quality’ Internet resources.   
 
b) specific subject area: This means we are drawing our boundaries and limiting our 
resources to a smaller, specific target group.  This feature distinguishes Subject 
Gateways from Subject Directories.   
 
2.1 SUBJECT GATEWAY VERSUS SUBJECT DIRECTORY 
The concepts of Subject Gateways and Subject Directories may seem confusing.  They 
may even seem overlapping, but in truth they are quite different.  
 
A subject directory is a service that offers a collection of links to web sites, organized 
into subject categories. The value of subject directories is that you can browse by pre-
determined subject headings or categories, and that web sites have been classified by 
people rather than computers (7).  Yahoo is a classic example of a subject directory.  It 
categorizes the universe of knowledge into several subject headings.  These are further 
broken down into sub-headings and links are given to the corresponding web pages.  The 
target audience is hence very generic.   
 
In the case of Subject Gateways, the key issue is that it is targeted to a specific user group 
with a common interest.   SOSIG (Social Science Information Gateway) is an example 
for a gateway specifically designed for Social Scientists.  OMNI is a similar information 
gateway – their target audience is the medical group. The common feature with subject 
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directory is that they are also classified by people and not computers.  It should be noted 
however, that when we mean people we mean joint contributions of: 
a. a subject specialist  and  
b. an information  specialist  
 
The subject specialist is the best judge of what should and should not be included in the 
Information Gateway. He can help select the best resources (and hence filter the not-so-
important ones). In addition, he can provide an in-depth knowledge of the subject. The 
information specialist such as a Library Science professional, uses his knowledge of 
organizing information to put together the available Internet resources on a specific 
subject in a manner that it may be best used by the researcher in that subject group.   
 
3 Defining the scope of a subject 
As a Librarian/Information Specialist, one may be required to put together a subject 
directory in a specific subject area.  It may not always be the case that the Librarian is 
well versed in the subject at hand.  For example, in an academic library, a Veterinary 
Science PhD student’s thesis is on ‘the behavior and treatment of racehorses’.  She would 
like a concise tool on all the available Internet resources on “horses”. It is very likely that 
the Information specialist is not very familiar with the subject of horses. Further, it may 
not be practical to assume that a subject specialist would be constantly available for 
advice on what to and what not to include in the subject directory.  It is imperative that 
the designer of the subject gateway must gain considerable knowledge of the scope of the 
subject. 
 
The following sections describe the various steps involved in defining the scope of the 
subject.  Based on the individual case, the target audience and the subject at hand, any 
one or a combination of the steps described may be selected.  It should be noted that the 
steps presented are in no specific order.  
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3.1 COLLECT DEFINITIONS OF BROADER TERMS  
Definitions give us a general idea of what to expect in a ‘good’ resource that may need 
inclusion in the Subject gateway. In order to collect definitions we can refer: 
a. General Dictionaries – General, Subject and Web-based 
b. Encyclopedias –General, Subject and Web-based 
c. Glossaries and Handbooks 
 
3.2 FIND SYNONYMS TO THE TERMS   
The importance of synonyms is significant in the case of the Internet environment.  For 
some reason, web terminology is subject to a constant change with ever so many 
synonyms for the same term with the sole purpose of making it sound “catchy”.  It is 
advantageous to identify these synonyms as some significant resource may be hidden 
behind a synonymous term and may hence be excluded in the subject directory. It will be 
of added advantage if definitions of these synonyms are also collected as they may cover 
some extra aspects of the subject.  Finding synonyms to both broader terms and the 
narrower terms gives better coverage of the subject. 
 
3.3 IDENTIFY NARROWER TERMS 
Narrower terms give us some in-depth knowledge of the subject.  By identifying 
narrower terms, we are attempting to breakdown the subject into its sub-categories or 
facets.  Narrower terms may also play in important role in serving as “access points” to a 
resource.  By “access point” we mean any word/term using which a user may search for a 
resource in the directory.   
 
Identification of narrower terms is a more challenging task.  In 1911, Hulme put forth a 
principle of Literary warrant to arrange books on library shelves.  In essence he said, “ A 
sub division (i.e., class number) in a classification scheme can be justified (warranted) if 
at least one book on that subject was known to exits” (4).  Reading between the lines, we 
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understand that the scheme should not be based on philosophy or theory.  Lancaster 
applied the same literary warrant to thesaurus construction: “An index term is justified 
only if it is known to occur in the literature of the subject field.  In practice, however the 
principle is best explained as follows: A term is justified only if it occurs often enough in 
the literature to be considered significant and useful for retrieval purposes” (1).  
 
The principle of literary warrant continues to be valid to date, can be extended to the Web 
parlance – “a term in a subject directory is justified if it is known to occur often enough 
in web documents to be considered significant and useful for retrieval purposes”.  
 
In order to identify narrower terms it may be helpful to consult the obvious tools such as 
dictionaries, glossaries, encyclopedias, handbooks, journals and comprehensive 
textbooks.  In the web environment e-journals, bulletin boards, listservs, subject chat 
groups may be consulted.  Care should be taken that the sources are recent, authentic and 
authoritative.  Another very useful resource would be an Abstracting publication if one 
exists in the subject area.   
 
3.4 CONSULT SUBJECT HEADINGS  
Subject Headings are standardized descriptions that describe what an item 
(book/document) is about.  “Subject headings provide a standard, uniform set of terms, or 
controlled vocabulary that simplify the process of searching for information on a topic” 
(7). People who have reviewed the item and are familiar with the subject, assign subject 
headings to books, articles, journals and other documents.  By controlled vocabulary, we 
mean a set of standard terms used to describe the contents of a given set of documents.  A 
brief list of Subject headings that may be approached is given below: 
a. Sears List of Subject headings 
b. Library of Congress Subject headings 
c. ERIC (Educational Resources Information Center) Thesaurus 
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d. Subject Headings on the Web:   
i. Canadian Subject headings 
ii. LII Indexer – The Librarian’s Index to the Internet  
iii. http://www.lub.lu.se/metadata/subject-help.html -Controlled vocabulary, 
Classification and thesauri available on the WWW is an excellent web 
resource. 
 
3.5 CONSULT CLASSIFICATION SCHEMES 
When the greats of Library Science toiled over developing various classification 
schemes, they were primarily doing the same thing – trying to define the scope of a 
subject and identify the terms that would best describe the subject.  They also organized 
the schemes in such a way that a relationship between the terms could be brought about.   
 
Thus our classification schedules would provide a good amount of information regarding 
the subject and its relation to the Universe of Knowledge.  It would be helpful to consult 
the various classification schemes, as each has a different set of criteria for its 
identification and arrangement pattern.  The schedules of the schemes that may be 
consulted would include  
a. Dewey Decimal Classification 
b. Universal Decimal Classification 
c. Library of Congress Classification 
d. Colon Classification 
 
3.6 BROWSE INDEXES OF BOOKS ON THE SUBJECT 
Although a very laborious process, browsing through the indexes of books that cover the 
basics of the subject area, gives several “terminology” that may be used as access points 
on the subject gateway.  In some cases it may also give (to an extent) narrow terms 
related to broader terms. By actually browsing through the respective chapters of the 
book, broader subject area of the terms may be identified.  
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4 Top-down versus bottom-up approach  
Though no specific importance has been given to the order in the description of collecting 
data in the previous sections – one may notice there is a kind of top-down approach. 
“Once the “top” term (summum genus) of a particular hierarchy has been identified, the 
various levels of subdivisions are established through intellectual effort”(1). It may seem 
like the most likely way of gathering terms, but it has some practical difficulties. For 
instance, when starting off with more-or-less nothing (or vacuum) it is very cumbersome 
to identify all the subdivisions or even all the major classes that would be necessary to 
cover a field exhaustively.  Also, it is sometimes very difficult to determine how specific 
terms should be to best serve the intended audience. 
 
Lancaster, in the context of thesaurus construction advocates the bottom-up approach to 
be more reliable.  In this approach, “the maker first gathers the raw material – the terms 
that actually occur in a subject field – and then groups the terms together, thus identifying 
the major aspects or facets of the field.  These facets can then be subdivided not 
according to theoretical principles, but in a way that comfortably and logically 
accommodates all the terms that have been collected”(1).  According to him this 
approach is clearly more empirical. It is totally left to the subject gateway designer to 
choose which approach suits his/her need.  
 
5 Organization and display of the collected terms 
Once the terms are collected the task of organizing them begins.  The fundamental 
purpose at hand being “easy access to the resource from which ever access point” should 
never be disregarded during this process.  By putting the “like” terms together, a 
comprehensive picture of the subject is obtained.  
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5.1 HIERARCHICAL ARRANGEMENT 
The collection of terms is now complete.   As an example, let us assume we are building 
a subject gateway on Birds.  From the large pile of terms that we have collected, we now 
begin to make smaller related piles.  We first identify the various facets.  In this case: 
· Types of Birds 
· Anatomy of Birds 
· Behavior of Birds 
· Miscellaneous  
Unorganized terms 
on Birds 
Types of 
birds 
Anatomy 
of birds 
Behavior 
of birds 
Miscellaneous 
Applying facet analysis to terms 
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It is always useful to make a “Miscellaneous” pile since it may be difficult to exactly fit 
in every term into a specific pile.  Once this is done, the terms in each facet need to be 
organized hierarchically within itself. 
 
5.2 ASSOCIATIVE ARRANGEMENT 
This gives rise to the concept of ‘related terms’.  Very often, users may search the subject 
gateway using terms that are different but related to the existing term.  Care must be 
taken to ensure that every term included must yield a positive answer to the question: 
“Will a user search for resources using this term?”  A negative answer to this question 
may warrant exclusion of the term from the subject gateway.  .  Lancaster has identified 
certain types of interterm relationship that may be applied to linking related terms (1). 
His relationships may be adopted to identify terms for subject gateways.  Each relation is 
represented by an example: 
5.2.1 Between a thing and its application: 
Computers 
RT: Software Programs 
5.2.2 Between an effect and a cause (and vice-versa) 
Death 
   RT: Disease 
5.2.3 Between a “thing” and a property strongly associated with it 
Gold  
   RT: Malleable 
5.2.4 Between raw material and a product 
Wood  
   RT: Furniture 
5.2.5 Between two complimentary activities 
Speaking 
   RT: Hearing 
5.2.6 Between certain opposites 
Happy 
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   RT: Sad 
5.2.7 Between an activity and a property associated with it 
Harden 
   RT: Brittleness 
5.2.8 Between an activity and an agent of that activity 
Drinking 
   RT: Alcohol 
5.2.9 Between an activity and a product of that activity 
Carpentry 
   RT: Furniture 
5.2.10 Between a thing and its parts 
Computer 
   RT: Motherboard 
 
6 Growth of terminology 
It is imperative to design the subject gateway such that there is ample leave way for 
growth.  Any subject is constantly growing. With the rapidity with which resources are 
added on to the Internet, updating terminology in a subject gateway is essential.   
 
The following guidelines are suggested for updating terminology in a subject gateway: 
1. Periodically make a random search on the Internet on the subject area and collect 
a sample of say 100 websites.  
 
2. Browse each of these websites, culling out terms of importance. 
 
3. Verify if each of these terms already exist under a defined category in the subject 
gateway.  For those that do not occur, there are two possibilities: 
a) Verify if the new term has appeared in considerable number of websites.  
If the new term fits under an existing category, include the term applying 
the rules specified while first creating the subject gateway.  
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b) If the new term does not fit under any of the existing categories and 
appears in a considerable number of websites, define a new category for 
this term and include under this new category. 
 
7 Dealing with inter-disciplinary subjects 
While building subject gateways, although design is based on the target audience of the 
subject gateway, the subject itself plays a vital role in the design of the gateway.  Pure 
subjects such as Medicine, Social Sciences, Mathematics, Library Science, Arts, and 
many others are very self-contained. Their facets are well defined and resources on the 
net can be organized with little trouble. Inter-disciplinary subjects pose more challenges.  
The problem is very similar to the problem of assigning class numbers to books that 
belong to inter-disciplinary subjects facilitating shelf arrangement.  A book on Pediatric 
Anesthesia demands a position under both Pediatrics and Anesthesia. Ideally, the library 
should order two books and place them on the shelves under both subjects.  Normally a 
compromise is offered by classification systems. 
 
In the Net environment, this can be dealt with differently   For example, the while 
looking for resources on the subject “Information Retrieval”, the Internet gives a large 
number of ‘hits’ from two specific areas – Computer Science and Information Science.  If 
this were the case in a book on Information retrieval, ideally two books should be placed 
on the shelves under both the subject areas.  The advantage with the Internet environment 
is the power of ‘hyper-linking’.  Thus it is suggested that resources for both subjects are 
to be collected and then organized separately giving as many cross-references as 
hyperlinks as required.  Again, care must be taken not to give too many cross-references, 
as the user may get ‘lost’ in the maze of links.   
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8 Conclusion 
Going by the rate of growth of the resources on the Internet, it will become more and 
more difficult for users to find information.  Information Specialists will be asked to 
serve as liaisons between the maze of jumbled information and the user.  
 
The collection of terms, analyzing and organizing them is probably the most crucial stage 
in the design of the subject gateway.   When the collecting of the terms is complete, the 
terms need to be arranged such that the entire subject is represented as a cognitive map.  
This task can be considered as the benchmark to the quality of a subject gateway. 
 
Once this stage is complete, collecting of Internet resources that deal with the terms 
identified and then designing a user-interface follows naturally.  Care should be taken 
that every single term and its corresponding resource included should pass the litmus test 
of access points: “Will the user try to access this resource using this term?” 
 
Design of Subject gateways may become one of the services rendered by Librarians on a 
regular basis.  However, as more and more librarians begin to build different subject 
gateways as per their individual/organizational needs, there will be a dilution in the 
quality of subject gateways.  This may also give rise to a good deal of redundancy with 
different people coming up with subject gateways on the same subject (or sub-areas of a 
subject).  It will definitely be worthy to come up with some form of standardization in the 
design of subject gateways.  The hope is that, at some point in the future, all subject 
gateways will have a similar format, a user-interface that is common and a common 
search strategy thus helping users to find resources on the Internet with minimum effort.   
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